Introduction
============

Mild cognitive impairment (MCI) is an intermediate stage of cognitive function between normal cognitive aging and dementia.[@b1-cia-12-1543] Specifically, persons with MCI (PwMCI) are those who have subjective cognitive complaints, show cognitive impairment in one or more domains, preserve functional independence, and present no dementia.[@b2-cia-12-1543] The prevalence rate of MCI ranges from 10% to 20% for people aged 65 years or more.[@b1-cia-12-1543],[@b3-cia-12-1543] PwMCI are at risk of the development of dementia at a rate of 5%--10%, which is higher than that of healthy older people without MCI.[@b1-cia-12-1543],[@b4-cia-12-1543] Thus, there is an urgent need to develop effective interventions to improve the cognitive ability of PwMCI to delay their progression to dementia.

At present, the effectiveness of pharmacological treatment for MCI remains uncertain.[@b2-cia-12-1543],[@b3-cia-12-1543],[@b5-cia-12-1543] Furthermore, several reviews of research evidence have suggested that nonpharmacological interventions can improve the cognitive ability of PwMCI.[@b4-cia-12-1543],[@b6-cia-12-1543]--[@b9-cia-12-1543] In particular, cognitive training,[@b7-cia-12-1543] physical exercise,[@b1-cia-12-1543],[@b10-cia-12-1543],[@b11-cia-12-1543] and social activities[@b12-cia-12-1543],[@b13-cia-12-1543] have been shown to be effective in improving the cognitive ability of PwMCI.

Recently, multicomponent intervention, which combines various kinds of nonpharmacological interventions, such as cognitive training, physical exercise, relation skills, and social group activities, into one single intervention has been developed and shown to be effective in improving the cognitive ability of PwMCI.[@b11-cia-12-1543],[@b14-cia-12-1543]--[@b20-cia-12-1543] Additionally, after completing treatment with the multicomponent intervention, improvements in cognitive ability can be maintained up to 2 years.[@b21-cia-12-1543]

However, generalizations of these positive research results on multicomponent intervention have been limited due to various factors. First, there is great variety within multicomponent interventions. For example, different multicomponent interventions may have different intervention durations, ranging from 6 weeks to 7 weeks[@b17-cia-12-1543],[@b18-cia-12-1543] up to 9 months.[@b15-cia-12-1543] Second, different multicomponent interventions have different theoretical approaches with a different emphasis in their program elements. Some multicomponent interventions focus more on developing memory skills,[@b15-cia-12-1543],[@b16-cia-12-1543],[@b18-cia-12-1543],[@b19-cia-12-1543] whereas others promote healthy lifestyles for brain health.[@b17-cia-12-1543],[@b19-cia-12-1543] Third, the provision of multicomponent intervention should be culturally sensitive when it is applied to Chinese PwMCI. Differences in linguistic property, cultural, and educational levels may affect the effects of training.[@b22-cia-12-1543] For example, Chinese PwMCI may not understand the mnemonic strategies originally designed for Western patients. Additionally, Chinese PwMCI prefer to practice tai chi to aerobics. Thus, it is important to indigenize the content of PwMCI multicomponent interventions in order to make them suitable for the local culture and context. Fourth, due to cultural influences, Chinese persons with neurocognitive disorder have somewhat different concerns about their cognitive decline.[@b23-cia-12-1543] Under traditional Chinese values, especially Confucianism, persons with neurocognitive disorder are perceived as those who are not competent members of society, those who fail to comply with the five cardinal relations, and those who cause "loss of face" and "shame" within the family and social systems.[@b24-cia-12-1543],[@b25-cia-12-1543] Thus, as shown in a local survey, Chinese persons with neurocognitive disorder express the fear of being labeled as mentally ill and losing their status within the family, in addition to feeling guilty for being dependent, being a burden to their family, and feeling helplessness.[@b23-cia-12-1543] Therefore, it is important for advocates of multicomponent intervention to address these special concerns of Chinese individuals with neurocognitive disorder.

Eastern holistic health approach
================================

A multicomponent holistic health group intervention, which is founded on an Eastern approach to health care,[@b26-cia-12-1543],[@b27-cia-12-1543] has recently been developed to meet the special needs of Chinese people with neurocognitive disorders,[@b28-cia-12-1543] with the following characteristics. First, this approach emphasizes holistic care needs (ie, the biopsychosocial--spiritual health of individuals) rather than only targeting the cognitive decline. Additionally, the biological/physical, psychological, social, and spiritual aspects of individuals are considered to be interactive, and thus strategies that promote physical health will enhance brain health and cognitive ability. Second, according to the Yin-Yang philosophy, strengths and weaknesses coexist within individuals even when they are suffering from a chronic illness,[@b29-cia-12-1543] and therefore, this approach helps individuals to recognize their own strengths and mobilize support systems in facing with cognitive impairment. Third, this approach enhances individual coping skills and memory skills in order to combat cognitive decline. Fourth, this approach facilitates the development of a healthy lifestyle, such as adhering to a proper diet, physical exercise and recreational activities, maintaining a positive mood, and appreciating the family caregiver. Finally, this approach promotes the acceptance and tolerance of life adversities brought upon by their illness. Previous research results supported the efficacy of this group intervention for people with neurocognitive disorder and found that it significantly reduced depressive mood and improved the health-related quality of life of participants with neurocognitive disorder.[@b25-cia-12-1543],[@b28-cia-12-1543]

This present study is an extension of a previous study.[@b28-cia-12-1543] This present study adds to the previous work by 1) modifying the contents of the holistic health group intervention to suit the needs of PwMCI and 2) evaluating the effectiveness of this holistic health group intervention in improving the cognitive ability of Chinese PwMCI. In the present study, in order to adapt the holistic health group intervention for PwMCI in a local context, the holistic health group intervention attempts to promote the acceptance of illness, enhance memory and coping skills, develop a positive lifestyle, maintain positive emotions, recognize individual strengths, improve communication skills with family caregivers, and facilitate emotional support among participants. Additionally, this holistic health group intervention helps participants to develop cognitive strategies, including internal and external strategies.[@b30-cia-12-1543] External strategies include modifying the living environment, as well as using aids such as calendars, checklists, and reminders. Internal strategies include attention, categorization, association, visual imagery, and mnemonics. It is hypothesized that this holistic health group intervention is effective in improving the cognitive ability of Chinese PwMCI.

Research methods
================

By adopting a randomized controlled trial (RCT) approach, 38 Chinese PwMCI were randomly assigned to either a treatment group or the control group. These participants were living at home and were recruited from centers for the elderly operated by nongovernmental organizations. The group assignment process was performed by DK Young, who was not involved in any data collection process. A research assistant who was blind to the group assignment of the participants used standardized assessment tools to collect the study data of all participants within 4 weeks before treatment and within 4 weeks after completing treatment. All participants received HK\$100 as an incentive payment after completing all assessments.

Ethical considerations
----------------------

The ethical aspects of this study were evaluated and approved by the Research Committee of the Hong Kong Baptist University (reference number: FRG1/14-15/050). Written informed consent was obtained from all participants with MCI, as well as their family caregivers, on the day of pretreatment assessment.

Treatment and control groups
----------------------------

The holistic health group intervention was structured and consisted of 10 sessions. Each session was conducted once per week and was, on average, 90 minutes in length. The group size was 8--10 PwMCI. Family caregivers of the treatment group patients were encouraged to participate in two sessions focusing on caring and communication skills. Each group was led by a social worker who had more than 2 years of working experience with neurocognitive disorders. A standardized manual was produced by the author for use in the group intervention. [Table 1](#t1-cia-12-1543){ref-type="table"} provides an outline of the contents of the holistic health group interventions. The social worker received training on the standardized manual by DK Young. Additionally, the author attended some group sessions, acting as observer without changing any group intervention contents, and provided regular supervision to the social worker to ensure that the standardized manual was properly and fully implemented. Moreover, the social worker used group work skills to facilitate sharing and mutual support among group participants.

The control group participants with MCI, as well as their family caregivers, received three pages of written educational material providing basic information on neurocognitive disorders, which they were encouraged to read at home. This information was summarized from an educational leaflet on neurocognitive disorder produced by the public health care unit. Control group participants and their family caregivers were not required to attend any group sessions and were contacted only during the pre- and posttreatment periods for assessment purposes.

Subject inclusion criteria
--------------------------

In this study, the inclusion criteria were as follows 1) age of 60 years or more; 2) a diagnosis of MCI or mild neurocognitive disorder according to the criteria of the *Diagnostic and Statistical Manual of Mental Disorders (Fifth Edition)*;[@b31-cia-12-1543] 3) an awareness of memory loss and a history of memory complaints; and 4) the ability to participate independently in a group setting. Participants who did not have a diagnosis of MCI or mild neurocognitive disorder were assessed by the researcher by using a screening tool (ie, the Montreal Cognitive Assessment \[MoCA\]).[@b32-cia-12-1543] The cognitive ability of participants was also assessed by the Mini Mental State Examination (MMSE) (Chinese version), which has been found to have satisfactory validity, internal consistency (α=0.80--0.95), and test--retest reliability (*r*=0.72).[@b33-cia-12-1543]

Outcome assessment tools
------------------------

The MoCA tool (Chinese version),[@b32-cia-12-1543] which has been validated and widely used internationally, was used for outcome assessment.[@b1-cia-12-1543],[@b3-cia-12-1543],[@b34-cia-12-1543] The MoCA assesses various cognitive domains, including attention and concentration, executive functions, memory, language, visuoconstructional skills, conceptual thinking, calculations, and orientation. The reliability and validity of the Chinese version of MoCA have been tested to be satisfactory (Cronbach's α=0.77).[@b32-cia-12-1543] The score is summed over the items. The whole scale has a maximum score of 30, with higher scores indicating better cognitive ability. According to the original scale,[@b34-cia-12-1543] a MoCA cutoff point \<26 and \>17 is indicative of MCI, which has been adopted in this study.

Data analyses
-------------

The analysis was carried out according to an intention-to-treat principle, using last observation carried forward (LOCF) analysis for missing data. The baseline demographic and clinical characteristics of the treatment and control groups were compared by using chi-square (*χ*^2^) tests for the categorical variables and independent samples *t*-test for continuous variables. A paired-samples *t*-test was used to analyze the significant changes in the pre- and posttreatment MoCA scores for both the treatment and the control groups. To investigate the magnitude of the treatment effect, the outcome measure was analyzed using the general linear model 2×2 repeated-measures analysis of covariance (ANCOVA), with the two groups (treatment and control groups) as between-subject factors and the two outcome assessments (pre- and posttreatment scores) as within-subject factors, adjusting for age, sex, education, and marital status. The effect sizes were calculated using the partial eta-square. For the partial eta-square, the values 0.01, 0.06, and 0.14 were considered small, moderate, and large effects, respectively.[@b35-cia-12-1543] For all analyses, two-tailed *P*-values \<0.05 indicate statistical significance. Data analyses were performed using SPSS 22.0 (IBM Corporation, Armonk, NY, USA).

Results
=======

A total of 50 participants with MCI were recruited from the centers for the elderly. However, 12 did not meet the inclusion criteria and were hence excluded. The remaining 38 subjects were randomly assigned to a treatment group or the control group. Of these, 18 were placed in the treatment group and 20 were assigned to the control group. Two treatment groups and two control groups were formed. Each treatment group consisted of \~8--10 participants with MCI. [Figure 1](#f1-cia-12-1543){ref-type="fig"} illustrates the recruitment procedure. After the study was completed, 32 treatment group subjects finished all of the assessments. Two dropped out from the treatment group and four dropped out from the control group.

Characteristics of the research sample
--------------------------------------

[Table 2](#t2-cia-12-1543){ref-type="table"} provides the baseline demographic data and measures of all the participants with MCI (n=38). The mean age of the participants was 75.0 (SD =6.0) years. The majority (86.8%, n=33) were female, had received a primary school or higher education (78.9%, n=30), and lived with their family members (65.8%, n=25). A little more than half (52.6%, n=20) were married, followed by widowed, divorced, or separated participants (44.7%, n=17). None of them received a diagnosis of MCI from their medical officers, and all of them were as assessed as having MCI as per the MoCA by the researcher. Two-thirds (63.2%, n=24) suffered from one or more physical illnesses, and they reported no change in medication during the pre- and posttreatment period.

Baseline assessment score
-------------------------

The independent *t*-test and chi-square analyses showed no significant difference between the treatment and control groups in terms of all baseline demographic variables, including the MoCA and MMSE scores ([Table 2](#t2-cia-12-1543){ref-type="table"} shows the data analysis). Additionally, those participants who dropped out did not show any significant difference in any of their baseline demographic and clinical variables compared with the retained participants. Among all participants, a mean MoCA score of 21.5 (SD =2.2) and mean MMSE score of 24.8 (SD =1.6) were observed.

Treatment outcomes
------------------

[Table 3](#t3-cia-12-1543){ref-type="table"} summarizes the change in the MoCA score for both the treatment and the control groups. The results of a paired-samples *t*-test demonstrate that after completing the group intervention, the treatment group showed significant improvement in the MoCA score from 21.00 (SD =2.81) to 23.56 (SD =2.90) (*t*=4.25, *P*\<0.01). Additionally, the treatment group showed significant improvement in the adjusted MoCA score from 21.61 (SD =2.50) to 24.17 (SD =2.88) (*t*=4.25, *P*\<0.01), alternative trail making score from 0.56 (SD =0.51) to 0.83 (SD =0.38) (*t*=2.56, *P*\<0.05), naming score from 2.39 (SD =0.78) to 2.61 (SD =0.50) (*t*=2.20, *P*\<0.05), and delayed recall score from 1.00 (SD =1.41) to 2.11 (SD =1.57) (*t*=2.56, *P*\<0.05).

The 2 (group) ×2 (time) repeated-measures ANCOVA demonstrates that the holistic health treatment was significantly more effective than the control intervention in improving the MoCA score, controlling for age, sex, education, and marital status (*F*=4.45, *P*\<0.05), with a moderate-to-strong effect size (partial eta-square =0.13). Additionally, the holistic health intervention was significantly more effective than the control intervention at improving the adjusted MoCA score (*F*=4.28, *P*\<0.05), with a moderate-to-strong effect size (partial eta-square =0.12), and improving the delayed recall score (*F*=5.04, *P*\<0.05), with a strong effect size (partial eta-square =0.14), after controlling for age, sex, education, and marital status ([Figures 2](#f2-cia-12-1543){ref-type="fig"} and [3](#f3-cia-12-1543){ref-type="fig"}).

Discussion
==========

This present study shows that the multicomponent holistic health group intervention significantly improves the cognitive ability of participants with MCI, supporting the feasibility and effectiveness of the multicomponent intervention in the local context. In particular, ANCOVA and paired-samples *t*-test demonstrate that the holistic health group intervention was more effective than the control intervention at improving the overall cognitive ability and delayed recall (ie, short-term memory) of PwMCI even after controlling for the differences between holistic health group treatment and control groups in terms of various demographic variables such as age, sex, educational level, and marital status.

Two theoretical approaches of multicomponent intervention have been developed in Western countries. The first approach focuses more on evidence-based cognitive interventions.[@b15-cia-12-1543],[@b16-cia-12-1543],[@b18-cia-12-1543],[@b20-cia-12-1543] There are three types of cognitive interventions: cognitive stimulation, cognitive training, and cognitive rehabilitation.[@b36-cia-12-1543],[@b37-cia-12-1543] Cognitive stimulation emphasizes the activities conducted in a group format to increase cognitive and social functioning in a nonspecific manner. Cognitive training involves teaching strategies and skills to improve specific aspects of cognitive functioning. Cognitive rehabilitation entails individually tailored programs targeting specific activities of daily living. Research suggests that cognitive training,[@b7-cia-12-1543],[@b9-cia-12-1543] cognitive stimulation,[@b38-cia-12-1543] and cognitive rehabilitation[@b39-cia-12-1543] are effective in improving cognitive functioning for PwMCI. Accordingly, a number of specific training activities (eg, visual imagery, mnemonics, and so on) have been developed[@b14-cia-12-1543],[@b16-cia-12-1543],[@b40-cia-12-1543] and are included -- in addition to physical exercise as well as social and recreational activities -- in multicomponent interventions.[@b14-cia-12-1543],[@b18-cia-12-1543],[@b20-cia-12-1543] However, there are great variations among interventions based on this approach, including differences in duration, focus, and training activities. More research studies are needed to investigate the appropriate duration, focus, and training activities for PwMCI across cultures and societies.

A second approach, named the holistic brain health approach, has recently been developed.[@b17-cia-12-1543],[@b19-cia-12-1543] In this method, a holistic approach to brain health is employed with a combination of diet, exercise, socialization, stress reduction, and mental stimulation and this method can delay the onset of neurocognitive disorder.[@b17-cia-12-1543] Research supports the effectiveness of short-term structured interventions based on this holistic brain health approach in terms of improving the cognitive functioning of PwMCI.[@b17-cia-12-1543],[@b19-cia-12-1543] For example, a 10-session multicomponent intervention that emphasized establishing a healthy lifestyle through learning memory skills, stress reduction, recreation, nutrition, and community resources was found to enhance memory strategies in the daily life of PwMCI.[@b19-cia-12-1543] However, because previous research studies did not report a change in the objective cognitive ability of research subjects after intervention,[@b17-cia-12-1543],[@b19-cia-12-1543] it remains unclear whether the holistic brain health approach is effective at improving the cognitive ability of PwMCI.

As discussed previously, due to cultural influence, Chinese individuals with neurocognitive disorder have some-what different concerns about their cognitive decline.[@b23-cia-12-1543],[@b25-cia-12-1543] Chinese persons with neurocognitive disorder express fear of being labeled as mentally ill and losing their status within the family, in addition to feeling guilty for being dependent, being a burden to their family, and feeling helplessness.[@b23-cia-12-1543] Therefore, it is important for advocates of a multicomponent intervention to address these special concerns of Chinese PwMCI.

The holistic health group intervention, which is founded on the Eastern health care approach, is a unique application and adaptation of the holistic brain health approach in Chinese cultures and societies. This present study shows that the short-term structured holistic health group intervention, which aims to meet the special concerns of Chinese PwMCI, significantly improves the cognitive ability of participants with MCI, supporting the feasibility and effectiveness of the short-term structured multicomponent intervention for PwMCI in the local context. More important, the present RCT is one of the few studies demonstrating the effectiveness of the short-term structured holistic brain health intervention to improve the objective cognitive ability and short-term memory of PwMCI.

The identification of the essential group elements contributing to the effectiveness of this holistic health group intervention certainly needs further investigation. Some observations on the effective group elements of this holistic health group intervention are highlighted herein. First, it is feasible, appropriate, and useful for this holistic health group intervention to promote the acceptance of illness, develop a positive lifestyle, maintain positive emotions, recognize individual strengths, and improve communication and relationships with family caregivers among PwMCI. Second, it is also important for the holistic health group intervention to enhance various internal and external cognitive strategies for participants,[@b30-cia-12-1543] such as attention, categorization, association, visual imagery, and mnemonics. Third, it is important for the holistic health group intervention to facilitate emotional support among the participants who share similar difficulties that are encountered in daily living. By receiving emotional support from others, participants can reduce their anxiety and helplessness, which are typical characteristics of MCI.

Several methodological limitations of this RCT require attention. First, the generalizability of the research results is limited by the small sample size. In the future, a larger-scale RCT should be conducted to further validate the effectiveness and benefits of the holistic health group model for PwMCI across cultures and societies. Second, the studied group was dominated by female participants, which may limit the generalization of research results to male participants. Third, this studied group lacked proper control in drug treatment between the treatment and the control groups, although all participants reported no change in medication during the pre- and posttreatment period. The change in cognitive functioning might be due to the change in medications, which might also limit generalization of the research result. Finally, in this study, promoting the acceptance of illness, enhancing learning and memory skills, developing a positive lifestyle, maintaining positive emotions, recognizing individual strengths, improving relationships with family caregivers, and facilitating emotional support among participants are thought to be essential elements of this holistic health group intervention. However, no standardized tools have been adopted to assess these elements in this study. Therefore, further research studies should be conducted to identify the essential elements of holistic health group interventions for PwMCI.

This present study shows that a holistic health group intervention significantly improves the cognitive and memory ability of participants with MCI, supporting the feasibility and effectiveness of holistic health group interventions.

This research work was financially supported by the Faculty of Social Sciences, Hong Kong Baptist University (FRG1/14-15/050).
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###### 

Session outline of 10-week holistic health group intervention for persons with mild cognitive impairment

  --------------------------------------------------------------------------------------------------------------------
  Session   Discussion topic
  --------- ----------------------------------------------------------------------------------------------------------
  1         Promoting mutual trust and group confidentiality among participants

  2         Understanding cognitive impairment\
            Sharing the difficulties of having cognitive decline

  3         Learning strategies to enhance their memory and learning: 1) attention, categorization, and organization

  4         Learning strategies to enhance their memory and learning: 2) mnemonics and visual imagery

  5         Developing positive life style: 1) physical exercise

  6         Developing positive life style: 2) maintaining positive mood

  7         Developing positive life style: 3) recognizing own strengths even with having cognitive decline

  8         Communication skill between participants and family caregivers

  9         Positive and harmonious relationship between participants and family caregivers

  10        Planning for future and referring to sources of ongoing support
  --------------------------------------------------------------------------------------------------------------------

###### 

Baseline characteristics of all participants with mild cognitive impairment

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Characteristics                                                           Valid data   Treatment group\   Control group\   Total\         *χ*^2^           *P*-value
                                                                                         (n=18)             (n=20)           (n=38)                          
  ------------------------------------------------------------------------- ------------ ------------------ ---------------- -------------- ---------------- ------------------------------
  Sex[a](#tfn1-cia-12-1543){ref-type="table-fn"}                            38           --                 --               --             2.459            0.117 ns

   Male                                                                     --           4 (10.53)          1 (2.63)         5 (13.16)      --               --

   Female                                                                   --           14 (36.84)         19 (50.00)       33 (86.84)                      --

  Marital status[a](#tfn1-cia-12-1543){ref-type="table-fn"}                 38           --                 --               --             2.351            0.503 ns

   Single                                                                   --           0 (0.00)           1 (2.63)         1 (2.63)       --               --

   Married                                                                  --           9 (23.68)          11 (28.95)       20 (52.63)                      --

   Widowed, divorced, or separated                                          --           9 (23.68)          8 (21.05)        17 (44.74)                      --

  Educational level[a](#tfn1-cia-12-1543){ref-type="table-fn"}              38           --                 --               --             0.028            0.986 ns

   None                                                                     --           4 (10.53)          4 (10.53)        8 (21.06)      --               --

   Primary                                                                  --           7 (18.42)          8 (21.06)        15 (39.47)                      --

   Secondary                                                                --           7 (18.42)          8 (21.06)        15 (39.47)                      --

   College                                                                  --           0 (0.00)           0 (0.00)         0 (0.00)                        --

  Living with[a](#tfn1-cia-12-1543){ref-type="table-fn"}                    38           --                 --               --             6.899            0.141 ns

   Alone                                                                    --           6 (15.78)          6 (15.78)        12 (31.58)     --               --

   Family members                                                           --           12 (31.58)         13 (34.21)       25 (65.79)                      --

   Family members and domestic helper                                       --           0 (0.00)           1 (2.63)         1 (2.63)                        --

   Domestic helper only                                                     --           0 (0.00)           0 (0.00)         0 (0.00)                        --

                                                                                                                                                             

  **Variables**                                                             **n**        **M (SD)**         **M (SD)**       **M (SD)**     ***t* (*P*)**    **95% CI of the difference**

                                                                                                                                                             

  Age[b](#tfn2-cia-12-1543){ref-type="table-fn"}                            38           75.50 (6.45)       74.50 (5.71)     74.97 (6.01)   0.507 (0.615)    −2.998, 4.998

  Number of physical illnesses[b](#tfn2-cia-12-1543){ref-type="table-fn"}   38           0.83 (0.92)        0.85 (0.81)      0.84 (0.86)    −0.059 (0.953)   −0.588, 0.554

  MoCA score[b](#tfn2-cia-12-1543){ref-type="table-fn"}                     38           21.61 (2.50)       21.40 (1.88)     21.50 (2.17)   0.296 (0.769)    −1.234, 1.656

  MMSE score[b](#tfn2-cia-12-1543){ref-type="table-fn"}                     38           25.11 (1.49)       24.45 (1.67)     24.76 (1.60)   1.282 (0.208)    −0.385, 1.707
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

**Notes:**

Pearson's chi-square;

Independent samples *t*-test; M, mean.

**Abbreviations:** MoCA, Montreal Cognitive Assessment (Hong Kong version); MMSE, Mini Mental State Examination (Chinese version); ns, nonsignificant.

###### 

Pretest, posttest, and comparison of score change between the intervention and control groups on assessment

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Variables                     Treatment group\   *t* (*P*)                                                     Control group\   *t* (*P*)        *F* (*P*)                                                   Partial eta-squared
                                (n=18)                                                                           (n=20)                                                                                        
  ----------------------------- ------------------ ------------------------------------------------------------- ---------------- ---------------- ----------------------------------------------------------- ---------------------
  MoCA score                                       4.254 (0.001)[\*\*](#tfn5-cia-12-1543){ref-type="table-fn"}                    0.000 (1.000)    4.452 (0.043)[\*](#tfn4-cia-12-1543){ref-type="table-fn"}   0.126

   Pretest                      21.00 (2.81)                                                                     20.08 (1.96)                                                                                  

   Posttest                     23.56 (2.90)                                                                     20.08 (2.65)                                                                                  

   Score change                 2.56 (2.55)                                                                      −0.00 (2.10)                                                                                  

   95% CI of the score change   1.29, 3.28                                                                       −0.98, 0.98                                                                                   

  MoCA (adj) score                                 4.254 (0.001)[\*\*](#tfn5-cia-12-1543){ref-type="table-fn"}                    0.000 (1.000)    4.282 (0.047)[\*](#tfn4-cia-12-1543){ref-type="table-fn"}   0.121

   Pretest                      21.61 (2.50)                                                                     21.40 (1.88)                                                                                  

   Posttest                     24.17 (2.88)                                                                     21.40 (2.68)                                                                                  

   Score change                 2.56 (2.55)                                                                      0.000 (2.10)                                                                                  

   95% CI of the score change   1.29, 3.82                                                                       −0.98, 0.98                                                                                   

  Alternative trail making                         2.557 (0.020)[\*](#tfn4-cia-12-1543){ref-type="table-fn"}                      −1.000 (0.330)   0.485 (0.491)                                               0.015

   Pretest                      0.56 (0.51)                                                                      0.65 (0.49)                                                                                   

   Posttest                     0.83 (0.38)                                                                      0.50 (0.51)                                                                                   

   Score change                 0.28 (0.46)                                                                      −0.15 (0.67)                                                                                  

   95% CI of the score change   0.05, 0.51                                                                       −0.46, 0.16                                                                                   

  Cube drawing test                                0.566 (0.579)                                                                  −1.710 (0.104)   0.410 (0.527)                                               0.013

   Pretest                      0.33 (0.49)                                                                      0.25 (0.44)                                                                                   

   Posttest                     0.39 (0.50)                                                                      0.45 (0.51)                                                                                   

   Score change                 0.06 (0.42)                                                                      0.20 (0.52)                                                                                   

   95% CI of the score change   −0.15, 0.26                                                                      −0.05, 0.45                                                                                   

  Clock drawing test                               1.844 (0.083)                                                                  0.825 (0.419)    0.476 (0.496)                                               0.015

   Pretest                      2.61 (0.78)                                                                      2.45 (0.83)                                                                                   

   Posttest                     2.78 (0.55)                                                                      2.60 (0.60)                                                                                   

   Score change                 0.17 (0.38)                                                                      0.15 (0.81)                                                                                   

   95% CI of the score change   −0.02, 0.36                                                                      −0.23, 0.53                                                                                   

  Naming                                           2.204 (0.042)[\*](#tfn4-cia-12-1543){ref-type="table-fn"}                      0.634 (0.541)    1.654 (0.208)                                               0.051

   Pretest                      2.39 (0.78)                                                                      2.05 (0.61)                                                                                   

   Posttest                     2.61 (0.50)                                                                      2.15 (0.68)                                                                                   

   Score change                 0.22 (0.43)                                                                      0.10 (0.72)                                                                                   

   95% CI of the score change   0.01, 0.44                                                                       −0.24, 0.44                                                                                   

  Attention                                        1.458 (0.163)                                                                  0.418 (0.681)    1.090 (0.304)                                               0.034

   Pretest                      4.72 (0.90)                                                                      4.85 (1.18)                                                                                   

   Posttest                     5.06 (1.06)                                                                      4.75 (0.97)                                                                                   

   Score change                 0.33 (0.97)                                                                      −0.10 (0.97)                                                                                  

   95% CI of the score change   −0.15, 0.82                                                                      −0.60, 0.40                                                                                   

  Sentence repetition                              NA                                                                             NA               NA                                                          NA

   Pretest                      2.00 (0.00)                                                                      2.00 (0.00)                                                                                   

   Posttest                     2.00 (0.00)                                                                      2.00 (0.00)                                                                                   

   Score change                 0.00 (0.00)                                                                      0.00 (0.00)                                                                                   

   95% CI of the score change   0.00 (0.00)                                                                      0.00 (0.00)                                                                                   

  Verbal fluency                                   1.000 (0.331)                                                                  NA               0.469 (0.499)                                               0.015

   Pretest                      0.89 (0.32)                                                                      0.95 (0.22)                                                                                   

   Posttest                     0.94 (0.24)                                                                      0.95 (0.22)                                                                                   

   Score change                 0.06 (0.24)                                                                      0.00 (0.00)                                                                                   

   95% CI of the score change   −0.06, 0.17                                                                      0.00 (0.00)                                                                                   

  Abstraction                                      1.458 (0.163)                                                                  0.438 (0.666)    0.608 (0.442)                                               0.019

   Pretest                      1.28 (0.58)                                                                      1.30 (0.57)                                                                                   

   Posttest                     1.50 (0.51)                                                                      1.35 (0.59)                                                                                   

   Score change                 0.22 (0.65)                                                                      0.00 (1.12)                                                                                   

   95% CI of the score change   −10, 0.54                                                                        −0.19, 0.29                                                                                   

  Delayed recall                                   2.557 (0.020)[\*](#tfn4-cia-12-1543){ref-type="table-fn"}                      −0.000 (1.000)   5.041 (0.032)[\*](#tfn4-cia-12-1543){ref-type="table-fn"}   0.140

   Pretest                      1.00 (1.41)                                                                      0.80 (0.89)                                                                                   

   Posttest                     2.11 (1.57)                                                                      0.80 (1.06)                                                                                   

   Score change                 1.11 (1.84)                                                                      −0.05 (1.09)                                                                                  

   95% CI of the score change   0.19, 2.03                                                                       −0.53, 53                                                                                     

  Orientation                                      0.294 (0.772)                                                                  −0.567 (0.577)   0.000 (0.994)                                               0.000

   Pretest                      5.22 (0.81)                                                                      5.50 (0.61)                                                                                   

   Posttest                     5.28 (1.02)                                                                      5.35 (1.09)                                                                                   

   Score change                 0.06 (0.80)                                                                      −0.15 (1.18)                                                                                  

   95% CI of the score change   −0.34, 46                                                                        1.70, 40                                                                                      
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

**Notes:**

Significant at *P*\<0.05;

significant at *P*\<0.01; *t*: paired-samples *t*-test; *F*: ANCOVA controlling for age, sex, marital status, and education level.

**Abbreviations:** adj, adjusted; ANCOVA, analysis of covariance; MoCA, Montreal Cognitive Assessment (Hong Kong version); MoCA (adj), Montreal Cognitive Assessment (Hong Kong version) adjusted score; NA, not applicable.
